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(54) BASE-BAND CIRCUIT OF RECEIVER AND ITS LOW RANGE CUTOFF FREQUENCY 
CONTROL METHOD 

(5 7) Abstract: | 
PROBLEM TO BE SOLVED: To provide a base-band 
circuit for a receiver, which is arranged to quicken the 
convergence of transient phenomena by gain change 
while lowering the low-range cutoff frequency of a high- 
pass filter, as low as possible. 

SOLUTION: The base-band circuit of a receiver, which 
is arranged to vary and amplify a base-band signal, 
according to a gain control signal, using variable 
amplifiers 302-304, is constituted to quickly converge 
transient phenomena, when the high-pass filters 305- 
307 for DC check are provided on the path for a base- 
band signal, by setting beforehand the low range cutoff 
frequency of the high-pass filters to be as low as 
possible, when the gain change of the variable amplifier 
is set low enough (for example, when it is not more than 
6 db), and controlling them to raise low range cutoff 
frequency by a control circuit 102, when conversely the 
gain change exceeds a specified value (for example, 
when it exceeds 6 db). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The baseband circuit of the receiver characterized by including the adjustable 
magnification means which carries out adjustable magnification of the baseband signaling 
according to a gain control signal, the high-pass filter means formed in the path of said baseband 
signaling, and the control means which detects the variation of said gain control signal and 
carries out change control of the low frequency cutoff of said high-pass filter means according 
to this variation. 

[Claim 2] It is the baseband circuit of the receiver according to claim 1 which said high-pass 
filter means has two low frequency cutoff, and is characterized by said control means changing 
said low frequency cutoff alternatively according to said variation. 

[Claim 3] It is the baseband circuit of the receiver according to claim 1 or 2 characterized by 
said gain control signal having been an analog signal, and having a means to compare with this 
absolute value and a predetermined value a means for said control means to carry out time 
amount differential of said analog signal, and to generate the absolute value of the signal 
corresponding to said variation, and making it change said low frequency cutoff according to this 
comparison result. 

[Claim 4] said control means — said variation — a predetermined value — smallness — claims 
1-3 characterized by controlling to become predetermined low frequency cutoff at a case, and to 
become low frequency cutoff conversely higher than said predetermined low frequency cutoff 
when said variation is beyond a predetermined value — either — the baseband circuit of the 
receiver of a publication. 

[Claim 5] Said control means is the baseband circuit of the receiver according to claim 4 with 
which only a predetermined time delay is characterized by operating so that control timing may 
shift when changing said low frequency cutoff from said high low frequency cutoff to said 
predetermined low frequency cutoff. 

[Claim 6] It is the baseband circuit of the receiver according to claim 1 characterized by for said 
gain control signal being a digital signal, and for said control means having a means to sample 
said digital signal at intervals of predetermined, and a means [ a predetermined value / absolute 
value / of the variation of said digital signal in this sampling period ], and changing said low 
frequency cutoff according to this comparison result. 

[Claim 7] claims 1-6 characterized by said receiver being a receiver of a direct conversion mold 
— either — the baseband circuit of the receiver of a publication. 

[Claim 8] The low-frequency-cutoff control approach characterized by to include the control 
step which is the low-frequency-cutoff control approach in the baseband circuit of a receiver 
including the adjustable magnification means which carries out adjustable magnification of the 
baseband signaling according to a gain-control signal, and the high-pass filter means formed in 
the path of said baseband signaling, detects the variation of said gain-control signal and carries 
out change control of the low frequency cutoff of said high-pass filter means according to this 
variation. 

[Claim 9] It is the low-frequency-cutoff control approach according to claim 8 which said high- 
pass filter means has two low frequency cutoff, and is characterized by said control step 
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changing said low frequency cutoff alternatively according to said variation. 
[Claim 10] It is the low-frequency-cutoff control approach according to claim 8 or 9 
characterized by for said gain control signal being an analog signal, and having the step which 
compares with this absolute value and a predetermined value the step which said control step 
carries out time amount differential of said analog signal, and generates the absolute value of the 
signal corresponding to said variation, and the step to which said low frequency cutoff is changed 
according to this comparison result. 

[Claim 11] said control step — said variation — a predetermined value — smallness — claims 
8-10 characterized by controlling to become predetermined low frequency cutoff at a case, and 
to become low frequency cutoff conversely higher than said predetermined low frequency cutoff 
when said variation is beyond a predetermined value — either — the low-frequency-cutoff 
control approach of a publication. 

[Claim 12] Said control step is the low-frequency-cutoff control approach according to claim 1 1 
that only a predetermined time delay is characterized by making it control timing shift when 
changing said low frequency cutoff from said high low frequency cutoff to said predetermined low 
frequency cutoff. 

[Claim 13] It is the low-frequency-cutoff control approach according to claim 8 characterized by 
for said gain control signal being a digital signal, and said control step having the step which 
samples said digital signal at intervals of predetermined, a step [ a predetermined value / 
absolute value / of the variation of said digital signal in this sampling period ], and the step to 
which said low frequency cutoff is changed according to this comparison result. 
[Claim 14] claims 8-13 characterized by said receiver being a receiver of a direct conversion 
mold — either — the low-frequency-cutoff control approach of a publication. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to amelioration of the receiver of the 
direct conversion mold equipped with the high-pass filter for preventing transfer of direct 
current offset in a baseband circuit about the baseband circuit and its low-frequency-cutoff 
control approach of a receiver. 
[0002] 

[Description of the Prior Art] Since functions, such as that the RF circuit section is simplified 
and components mark, such as a filter, are reduced compared with the conventional 
superheterodyne system, a band limit, and AGC (automatic gain control), are almost performed in 
a baseband band, the receiver of a direct conversion method has advantages, like could realize 
these in the CMOS analog circuit and it is fit for LSIHzation, and is expected to be used widely 
from now on. 

[0003] Drawing 7 is the block diagram showing the concrete configuration of the receiver of this 
kind of direct conversion method. In drawing 7, the high frequency signal received with the 
antenna 401 is band-limited by the high frequency band pass filter 402, and a receiving band is 
taken out. The band-limited signal is amplified with the low noise amplifier (LNA) 403, and is 
inputted into the rectangular demodulator 404 as it is. Although the rectangular demodulator 404 
is driven by the local signal which the local oscillator 425 generates, this local signal of it is the 
same as that of the center frequency of the RF signal to receive. Direct baseband signaling is 
generated from a high frequency signal by this rectangular demodulator 404. 
[0004] Baseband signaling is two signals, I and Q, and after being band-limited by the baseband 
filter 405,406, respectively, it is amplified so that the average amplitude may become fixed by 
AGC circuit 407. Since the circuit and algorithm which control this gain are not directly related 
to this invention, explanation is omitted. The dynamic range of AGC circuit 407 amounts to 
several 10dB (the case of a CDMA (Code Devision Multiple Access) method about 80dB). The 
output of AGC circuit 407 is outputted to the latter part as a signal 423,424, respectively. 
[0005] By the direct conversion method, the not an SAW filter but baseband filter 405,406 of IF 
band realize the channel filter for oppressing an adjacent channel. Since it is realizable in the 
circuit which used the active element, these are suitable for IC-ization. Moreover, since high 
frequency is changed into direct baseband signaling, a second local oscillator is unnecessary. 
So t -izing of all the receiving circuits from LNA to a baseband output may be able to be carried 
out [ 1 ****** ]. This contributes to the miniaturization of a cellular-phone machine, and 
components mark reduction greatly. 

[0006] However, in a filter 405,406 and AGC circuit 407, if direct current offset is also slight, 
since the gain of AGC will amount also to 80dB depending on the case, the saturation 
phenomenon in which an output sticks to a power source or a gland occurs. For example, there 
is ImV direct current offset with a filter 405, and if the gain of AGC circuit 407 was 80dB, i.e., 
10000 times, the dc component of 10V will appear in an output. Of course, since such an 
electrical potential difference is over the electrical potential difference of a cell far in the cellular 
phone, it will become impossible of operation. Therefore, in the baseband circuit of a direct 
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conversion receiver, it becomes a problem of the utmost importance to remove direct current 
offset as much as possible. 

[0007] The simplest method of removing direct current offset is C-cut as shown in drawing 8 . In 
drawing 8 , the high-pass filters 305-307 equivalent to C-cut are inserted in each ** or the 
output of VGA (Variable Gain Amp) 302-304 which constitutes an AGC circuit. The filter 301 in 
drawing is a low pass filter which band-limits baseband, and has indicated the transfer function 
to be H (s). Since this low pass filter is not directly involved in this invention, detailed 
explanation is omitted. Although the configuration of drawing 8 originally exists in the two 
baseband sections, I and Q, since both sides completely become the same circuit, one 
configuration explains after this. It can prevent that the direct current offset generated in each 
part transmits to an output side by the circuit of this configuration. In addition, the transfer 
function of a high-pass filter is shown as B (s). 

[0008] However, in C~cut, in order to remove certainly a part for the direct current offset 
generated in each part, as shown in drawing 8 , it is necessary to insert two or more high-pass 
filters. In order to tell a signal faithfully to the latter part, the thing low as much as possible of 
the cut off frequency of a high-pass filter is desirable. Static direct current offset can be 
defended nearly perfectly with this configuration. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the following problems occur in fact, for 
example, input conversion offset (direct current offset of point "a" conversion) of the variable 
gain amplifier 304 in drawing 8 (following VGA:Variable Gain Amplifier) — Vofs it is — ** — it 
carries out. Vofs A value will be fixed direct current voltage as shown in a of drawing 9 , if it 
assumes that it does not change in time. Here, although the gain of VGA304 was 1 time (OdB) at 
the beginning, it is time of day "tO", and suppose that it changed 10 times (20dB). The graph b of 
drawing 9 expresses the electrical potential difference in the point of VGA304 in that case 
outputting "b." this graph — like — the electrical potential difference in b points — time of day 
tO Suddenly and Vofs from — 10xVofs it should change — it comes out. 

[0010] The high-pass filter output (electrical potential difference in the point "c") which carried 
out C cut of this wave with the high-pass filter 307 becomes the wave shown as the continuous 
line of c of drawing 9 . Although a static direct-current-offset electrical potential difference is 
removable with C cut so that clearly from this wave, it becomes a failure when a transitional 
wave appears in an output and this wave also processes baseband signaling by fluctuation of 
input conversion offset of VGA, and gain in a latter demodulator circuit (it does not write clearly 
in this invention). 

[001 1] The peak value Vpeak of this transient phenomenon is input conversion direct-current- 
offset Vofs of VGA. Gain gO of order And g1 Vpeak=(gt-g2) xVofs .... (1) 
** — it is expressed like. Namely, peak value is so large that change of gain is large. 
[0012] On the other hand, although it is the duration of Wave c, supposing an electrical potential 
difference sets to tau time amount converged by 1% of peak value, for example, the number of 

high-pass filters 307 is one and a cut off frequency is fc, they are tau=-ln (0.01) / 2pifc (2) 

It becomes. For example, fc tau will be set to about 73.3microsec if it is 10kHz. This value is 
equivalent to about 281 chips (referred to as chip rate 3.84Mcps) in W-CDMA. This is quite long 
time amount. If tau becomes long duration this much when change of gain is large, degradation of 
a bit rate will be caused. On the other hand, fc If it is 1MHz, it is tau= 0.733microsec and 
transient phenomenon can be pressed down to about 1% within 2-3 ******s. 
[0013] However, in the usual condition with little change of gain, there is a demand of wanting to 
press down a cut off frequency as low as possible so that a received wave may not collapse. 
That is, when change of (1) gain is sufficiently small (for example, <=6dB), low frequency cutoff is 
made as low as possible (for example, about 10kHz).; 

(2); as which low frequency cutoff is highly carried out (for example, about 1MHz), and transient 
phenomenon is quickly completed when change of gain exceeds a predetermined value (for 
example, >6dB) (for example, like [ of the wave of the dotted line of c of drawing 9 ]) — control 
[ like ] is needed. 

[0014] By the way, although the problem and solution of transient phenomenon by gain 
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fluctuation of VGA304 were described, if there is fluctuation of gain, the transient phenomenon 
corresponding to it will occur and it will be outputted [ in / with a natural thing / VGA302 and 
VGA303 ] through high-pass filters 305-307. Therefore, it has the same problem as the above 
and the same cure as the above is required similarly. 

[0015] The purpose of this invention is offering the baseband circuit and its low-frequency- 
cutoff control approach of the receiver which was made to carry out convergence of the 
transient phenomenon by gain change early, making low frequency cutoff of a high-pass filter as 
low as possible. 
[0016] 

[Means for Solving the Problem] According to this invention, the baseband circuit of the receiver 
characterized by including the adjustable magnification means which carries out adjustable 
magnification of the baseband signaling according to a gain control signal, the high-pass filter 
means formed in the path of said baseband signaling, and the control means which detects the 
variation of said gain control signal and carries out change control of the low frequency cutoff of 
said high-pass filter means according to this variation is obtained. 

[0017] And said high-pass filter means has two low frequency cutoff, and said control means is 
characterized by changing said low frequency cutoff alternatively according to said variation. 
Moreover, said gain control signal is an analog signal, and said control means has a means to 
compare with this absolute value and a predetermined value a means to carry out time amount 
differential of said analog signal, and to generate the absolute value of the signal corresponding 
to said variation, and is characterized by making it change said low frequency cutoff according to 
this comparison result. 

[0018] furthermore, said control means — said variation — a predetermined value — smallness 
— it is characterized by controlling to become predetermined low frequency cutoff at a case, 
and to become low frequency cutoff higher than said predetermined low frequency cutoff when 
said variation is beyond a predetermined value conversely. Moreover, said control means is 
characterized only for a predetermined time delay by operating so that control timing may shift, 
when changing said low frequency cutoff from said high low frequency cutoff to said 
predetermined low frequency cutoff. Moreover, said gain control signal is a digital signal, and said 
control means has a means to sample said digital signal at intervals of predetermined, and a 
means [ a predetermined value / absolute value / of the variation of said digital signal in this 
sampling period ], and is characterized by changing said low frequency cutoff according to this 
comparison result. 

[0019] It is the low-frequency-cutoff control approach in the baseband circuit of the receiver 
which includes the adjustable magnification means which carries out adjustable magnification of 
the baseband signaling according to a gain-control signal, and the high-pass filter means formed 
in the path of said baseband signaling according to this invention, and the low-frequency-^cutoff 
control approach characterized by to be included the control step which detects the variation of 
said gain-control signal and carries out change control of the low frequency cutoff of said high- 
pass filter means according to this variation is acquired. 

[0020] And said high -pass filter means has two low frequency cutoff, and said control step is 
characterized by changing said low frequency cutoff alternatively according to said variation. 
Moreover, said gain control signal is an analog signal, and said control step is characterized by 
having the step which compares with this absolute value and a predetermined value the step 
which carries out time amount differential of said analog signal, and generates the absolute value 
of the signal corresponding to said variation, and the step to which said low frequency cutoff is 
changed according to this comparison result. 

[0021] moreover, said control step — said variation — a predetermined value — smallness — it 
is characterized by controlling to become predetermined low frequency cutoff at a case, and to 
become low frequency cutoff higher than said predetermined low frequency cutoff when said 
variation is beyond a predetermined value conversely. Moreover, when said control step changes 
said low frequency cutoff from said high low frequency cutoff to said predetermined low 
frequency cutoff, only a predetermined time delay is characterized by making it control timing 
shift. Furthermore, said gain control signal is a digital signal, and said control step is 
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characterized by having the step which samples said digital signal at intervals of predetermined, 
a step [ a predetermined value / absolute value / of the variation of said digital signal in this 
sampling period ], and the step to which said low frequency cutoff is changed according to this 
comparison result. 

[0022] An operation of this invention is described. In the baseband circuit of the receiver which 
was made to carry out adjustable magnification of the baseband signaling according to the gain 
control signal using the adjustable amplifier When the high-pass filter for DC blocking is prepared 
in the path of baseband signaling, When gain change of the above-mentioned adjustable amplifier 
is sufficiently small (in for example, the case of 6 or less dbs) When the low frequency cutoff of 
the high-pass filter concerned is set up as low as possible and gain change exceeds a 
predetermined value conversely, it controls to make low frequency cutoff high (for example, 
when exceeding 6db), and it constitutes so that transient phenomenon may be completed 
quickly. 

[0023] Since low frequency cutoff is low by carrying out like this when there is little gain change, 
a wave is faithfully sent out as much as possible to a demodulator circuit, and the stable 
receiving engine performance is obtained. On the other hand, since big transient phenomenon 
occurs when gain change is large, low frequency cutoff is made high, transient phenomenon is 
completed quickly, and it becomes possible to return to a stable receive state. 
[0024] 

[Embodiment of the Invention] It explains to a detail per example of this invention, referring to a 
drawing below. Drawing 1 is the block diagram showing one example of this invention, and the 
same sign shows drawing 8 and an equivalent part. The path which baseband signaling passes is 
completely the same as what was shown in drawing 8 . Being added newly is with the input 
terminal of a gain control signal, the gain allocation circuit 101 which generates the gain control 
signal which decomposes the gain control signal and is supplied to each VGA (Variable Gain 
Amplifier), and the control circuit 102 which performs control which considers a gain control 
signal as an input, observes the change, and changes the low frequency cutoff of each high-pass 
filter 305,306,307 according to the change. 

[0025] Among these, since it is not directly related about a gain allocation circuit at this 
invention, detailed explanation is omitted, but if it says simply, according to the inputted gain 
control signal, the gain of the whole baseband circuit should just change and the gain allocation 
circuit has the function which distributes the gain of the whole to two or more VGA. 
[0026] Important things are a high-pass filter 305,306,307, the configuration of a control circuit 
102, and actuation. As the term of the conventional technique described, when change of (1) gain 
is sufficiently small (for example, <=6dB), by this invention, low frequency cutoff is made as low 
as possible (for example, about 10kHz).; 

(2) It is the purpose to make low frequency cutoff high (for example, about 1MHz), and to realize 
conversely, control, such as; as which transient phenomenon is completed quickly, when change 
of gain exceeds a predetermined value (for example, >6dB). By performing such control, when 
there is little gain fluctuation, low frequency cutoff is made low and delivery and the stable 
receiving engine performance are faithfully obtained as much as possible in a wave in a 
demodulator circuit. On the other hand, since big transient phenomenon occurs when gain 
change is large, low frequency cutoff is made high, transient phenomenon is completed quickly, 
and it becomes possible to return to a stable receive state. 

[0027] In order to realize such a function, the high-pass filter 305,306,307 needs to have the 
structure where low frequency cutoff is changed. By this invention, although the primary simple 
high-pass filter which consists of a capacitor and resistance was assumed in drawing 8 , as 
shown in drawing 2 , the reversal integrator 202 is integrated with the output of the buffer 
amplifier (gain is 1 time) 201, and the configuration which feeds back to an adder 203 is 
considered, alpha in drawing is an integration constant. The transfer function of this 

configuration is B(s) =s/(second+alpha) (3) 

It becomes. 

[0028] Cut-off (cutoff) frequency fc alpha is used and they are fc -alpha/2pi (4) 

It becomes. This is the same format as a capacitor and the simple high-pass filter made from 
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resistance. The merits of this configuration are the amplifier which has gain in the part of a 
buffer, and the point which can put in the function of a low pass filter, and are the points which 
can cancel direct current offset in the meantime at a stretch. About this affair, since it is not 
directly related to this invention, it omits. 

[0029] If the integral multiplier alpha of the integrator of drawing 2 can be changed by the 
external signal (Control in drawing terminal), low frequency cutoff is changeable so that more 
clearly than (4) types. The configuration of the reversal integrator which can realize it is shown 
in drawing 3 . Drawing 3 shows the balanced type reversal integrator. An operational amplifier 
502,501, a capacitor 504,503, and resistance 506-510 constitute the reversal integrator. A 
switch 509 is controlled by the external Cont terminal. If a switch 509 is turned on when this 
Cont terminal is "1 " f and a circuit is constructed so that it may be turned off at the time of "0", 
they will be the integral multiplier alpha and low frequency cutoff fc by the condition of a Cont 
terminal. It is as follows. 

[0030] In the case of Cont=1: alpha= 1-/CR2fC =1 / 2piCR2 .... (5) 

In the case of Cont=0: alpha=1 / C (R1+R2), fC =1/2piC (R1+R2) .... (6) 

For example, mostly, if it is chosen as C= 10pFR 1= 1.576 M omega and R2=15.190kohm, in the 
case of Cont=1, in fc =1MHz and Cont 1=0, it can design so that it may be set to fc =10kHz. 
[0031] It can consider that the Cont terminal in drawing 3 is a Control terminal in drawing 2 , and 
this terminal is a control terminal of each high-pass filter in drawing 1 , and is connected to the 
output of a control circuit 102. 

[0032] Next, the concrete example of a configuration and actuation of a control circuit 102 are 
described. The example of 1 configuration of a control circuit in case a gain control signal is an 
analog signal (it is desirable to have dB value of gain and a linear relation) is shown in drawing 4 . 

[0033] The inputted gain control signal A is changed into B which is proportional to the variation 
of a signal first in the reversal mold differential circuit 601. A differential circuit 601 can consist 
of easily an operational amplifier 606, a capacitor 604, and resistance 605. The relation of the 
output B of an input signal A and a differential circuit 601 is shown in drawing 5. It is inputted 
into the judgment circuit 602 and the differential output B is threshold voltage Vt. And -Vt It is 
compared in a comparator 607,608. Vt A ** value can be determined as an electrical-potential- 
difference change value equivalent to the 6dB gain change, if the standard of gain change which 
changes low frequency cutoff is set to 6dB. 

[0034] As shown in drawing 5 , the differential output B is Vt. Only when it exceeds, the value C 
of a comparator 607 is set to "1", and the differential output B is -Vt conversely. Only when it 
is the following, the value D of a comparator 608 is set to "1." other than this — coming out — 
C and D are "0/' In this invention, since forward or negative have an equivalent change of gain, 
the value of E which took OR (OR) of C and D by OR circuit 609 is generated. In a circuit 603, 
the signal F with which only tau time amount delayed the input signal E in the delay circuit 610 is 
built, and OR circuit 61 1 generates the signal G which is OR of E and F, and it outputs. By this, 
only while [ for a while ] the variation of gain changed from size to smallness (=tau), a control 
output G remains in "1." The transient phenomenon by the high-pass filter sets the value of tau 
as the fully converged time amount. 

[0035] Value Vt predetermined in change of the gain control signal inputted as by making it 
above showed to drawing 5 It is possible to attain the technical problem of this invention which 
can control only the large period plus tau so that the low frequency cutoff of a high-pass filter 
becomes high, and mentioned it above. 

[0036] As other examples of this invention, although the fundamental configuration is as above- 
mentioned, the example which changed the configuration approach of the control circuit 102 of 
drawing 1 is shown. Although the case where a gain control signal was an analog signal was 
considered in the previous example, by this example, a gain control signal is a digital signal, for 
example, the case where it is given from external CPU etc. in the form of data is considered. In 
this case, a control circuit 102 can be constituted as a kind of processor. 

[0037] The flow chart of the process in that case is shown in drawing 6 . First, a control circuit 
(it is described as a processor below) is started from an initial state, and sets a control output 
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"Output" as "0" in a procedure 900. Namely, in an initial state, low frequency cutoff is in a low 
condition. 

[0038] Next, in a procedure 901, after shifting the value of past gain control signal G (0) to 
register G (1), a new gain control signal "Input" is inputted and it memorizes to register G (0). In 
the judgment procedure 902, it judges whether it is larger than a predetermined threshold, for 
example, 6dB, and if small [ the absolute value of the difference of old and new gain is large, 
and ], it will fly to a procedure 907 to a procedure 903. In a procedure 907, a timer is restarted 
and a control output "Output" is set to "1" in a procedure 908. It moves to 906 after that. 
[0039] On the other hand, in a procedure 903, it judges whether the value of a timer is over tau. 
When it is not over tau, nothing is done but it moves to a procedure 906 as it is. When it is over 
tau, reset a timer, and it is made to stop in a procedure 904, and a control output "Output" is 
set to "0." It moves to 906 after that. In a procedure 906, after waiting only for the time amount 
deltaT which is equivalent to the input sampling period of a processor, it moves to a procedure 
901. It is [ the following and ] the repeat of the same thing. 

[0040] It is possible to realize the same actuation as the timing chart which showed processor 
actuation as shown by this example to drawing 5 when realizing in the control circuit, and 
effectiveness equivalent to the 1st example can be realized. 

[0041] Moreover, although this example described the case where a gain control signal was a 
digital signal, if an A/D converter will be added and this analog signal will be changed into digital 
one even if it is an analog signal, it is easy to apply this example. Naturally also in this case, it is 
contained in this invention. 
[0042] 

[Effect of the Invention] According to this invention, as stated above, when change of gain is 
sufficiently small, low frequency cutoff is made as low as possible, and conversely, when change 
of gain exceeds a predetermined value, low frequency cutoff is made high, and it is effective in 
becoming possible to realize control as which transient phenomenon is completed quickly. As a 
result, by performing such control, when there is little gain fluctuation, low frequency cutoff is 
made low and delivery and the stable receiving engine performance are faithfully obtained as 
much as possible in a wave in a demodulator circuit. On the other hand, since big transient 
phenomenon occurs when gain change is large, low frequency cutoff is made high, transient 
phenomenon is completed quickly, and it becomes possible to return to a stable receive state. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a conceptual diagram for explaining the low-frequency-cutoff control approach 
of the baseband circuit of the direct conversion receiver by this invention. 

[Drawing 2] It is the example of a configuration of the high-pass filter which can change the low 
frequency cutoff used in the example of this invention. 

[Drawing 3] It is drawing showing an example of the reversal mold integrator of integration 
constant good transformation. 

[Drawing 4] It is drawing showing the example of a low-frequency-cutoff control circuit. 
[Drawing 5] It is the example of the timing diagram explaining actuation of a low-frequency- 
cutoff control circuit. 

[Drawing 6] It is the example of the flow chart in the case of realizing a low-frequency-cutoff 
control circuit by the processor. 

[Drawing 7] It is drawing showing the conventional example of a configuration of a direct 
conversion receiver. 

[Drawing 8] It is drawing showing the conventional example of a configuration of the baseband 
circuit of a direct conversion receiver. 

[Drawing 9] It is a timing diagram explaining the transient phenomenon generated in a baseband 
circuit at the time of gain modification. 
[Description of Notations] 

101 Gain Distribution Circuit 

102 Control Circuit 

201 Buffer 

202 Reversal Integrator 

203 Adder 

301 Low Pass Filter 

302-304 VGA (Variable Gain Amp) 

305-307 High-pass filter 
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